

If x Ci = 6, Find the value of x. 


Sedition 

Ll . * I* ■ u b 

- ■ 6 BV- . ■ - ■ £ 

|a |x » a 2 

.. x(x-2)*12 Oft X" 4 


I if[n_= 




720^ C *: ftt1 C, *1 s 3 : 5 T Find the values of n and r 


J 


Sedition 

Step j; since 720=1x2x3x4x5x6 = n = 8 

Step 2i Jtncfl 'Cr:'Cr. i=3:5 

S-r 3 


( 7 - r + 1 ): r = 3:5 ^ 

r 5 

3r = 40 - Sr Sr = 40 r = 5 


Corollary: 


— 

> 

Let x € R\n€ Z + 


Then 


(1 + x) n = 1 + nx + n C*x 2 + .. 

.... + rt Cr X' +.+ X° 

And 


{1 - x) n = 1 - nx + n C 2 X 2 + .... 

.. + n C, {-X) r + .... + (-X) n 

s_ 

J 


The general term in the expansion of (x + a ) n is Tr+i, where : 
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(a+B) n = a n + na ni 6 + n C 2 a n3 B 3 + 


+ naB ni + B n 


n C r a n ^B r 


The micCcCCe term or the mixCcCCe two terms of 
the expansion of ( a + B ) n 


Remember that the number of terms - n ♦ i 

♦ If n is even, the number of terms will be odd, and the middle term is: T n 

- +1 

2 

* If n is odd, the number of terms will be even, 
and the two middle terms are: T „ + 1 and T „ + 3 

2 2 



Find the term free of x In the expansion of ( x 2 


ID 


SoCution 

Since T r+ i = 9 C r (x 2 ) 9 * ( —)' 

x 

„ v 18*2r _ _ „ 

T r+ 1 - 9 C r *- - 9 C r x 18 * 3 ' 

x r 

according to tfLe required, 

0 = 1 8 - 3r 3r = 18 

repfacing r By 6, -we get : T 7 = 9 Cg = 84 


r = 6 


f .. .. 

t Evaluate the coefficient of x* in the expansion of { 2 - 



SoCution 


Since TVi = 5 C r ( 2 )^ (-x 2 ) r 
Tr+1- (-1) r5 Cr(2) S r X 2r 
according to tfie required, 

we put 2 r = 6 & so r = 3 
repCacing r By 3, we get: 

J 4 = - 5 C 3 (2 ) 2 x« Ta = - 40x $ 

Therefore the required coefficient is (- 40 ) 

TULJi 
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\ Put the complex number z * -1 - fz i in the trigonometric form.] 


Sofution r = V H ) 2 ♦ {-fz ) 2 = 2 


i 


VT 


Smce cos 0 = - — and sin 0 = - — 

2 2 

AncCSince both sin 0 and cos 0 are negative, 


therefore 0 lies in the third quadrant. 
therefore 0 = 180' ♦ 60*= 240* = -y- " d 

z in the trigonometric form = 2 (cos 240' + i sin 240') 

An An 

= 2 (cos —♦ I sin —) 

1 1 


If zi - ri { cos 0i + i sin 0i) 

Z2- r2 ( cos 02 + i sin 82) 
then 

zi Z2 = n r2 ( cos (0i + 82) + i sin (81 + 82)) 


Raising a CompCex numMr to a positive 

integer power 


If z- r ( cos 0 + i sin 0) 

then z rt = i 41 ( cos n0 + i sin n0) where n € Z* 


zi n 

Z2 T2 


( cos (61 - 82) + i sin (Gi - 62)) 


f -N 


Vie Moivre tfceorem ( wit flout proof } 


— 0 + 2^0 e + 2 n n 

( cos 0 + i sin 0) h = cos - + i sin - 

1 k k 

where n takes the values 1,2.k - 1 
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Put the complex number z 


= i - VT 


i In the trigonometric form 


3 


Sofution 


r = V (-1) 2 +JT 2 = 2 
1 

Since cos 9 = — and sin 9 



.Anif Since cos 9 is positive and sin 9 is negative, 


therefore 9 lies in the fourth quadrant. 
therefore 9 = 360’ + 60’= 300' = ^- ,ad 

z in the trigonometric form = 2 (cos 300’ + i sin 300') 

5 n 5 n 

= 2(cos —♦ I sin —) 

z = re 8i is called the exponential form of the complex number z = x + iy 


Put the complex number z = 1 + i in its exponential form. 

Sofution 

r = Vi 2 *JT 2 = 2 

1 JT 

Since cos 0 = —— and sin 9 = —— 

2 2 

JA.ncTSince both sin 0 and cos 0 are positive, 

therefore 0 lies in the first quadrant. 

therefore 0 = 60’= — rad 

3 JL, 

z in the exponential form = 2 e 3 


The sum of the cubic roots of 1 «0 
i.e. 1 ♦ e + w 2 * O 

The product of the cubic roots of 1 ■ 1 
i.e. w 5 “ 1 

Since 1 ♦ w ♦ w 1 ■ O T'he.re 


Since 1 x w x w J ■ 1 


1- 

1 + w * - w a 

2- 

1 ♦ w a = - w 

3- 

w ♦ w* ■ 

1. 

-1 „ 

-* w a 

w 

2- 

W 

w 1 

3- 

w 4 " “ 1 

4- 

W 4 *'* 1 « w 

5- 

yy 3*1*2 m yy2 
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Solution 


J Prove that: (w + — ] + (w* - —} = -2 


w 


w 


£Jf,$ = (w + w a ) a + (w 2 -w) 2 


= (-1) a +■ w* - 2w s + w a 


= 1 + W + w *-2 = -2 



Solution 


w J »i 


- w J a + wb cw a *■ dw s 
£.J{S= —:—— + 


w*a + b 


c + dw 


...xjfj- 

, -. = w + w s * -1 


Prove that : (2 + 7w * 2w J )[2 ■+ 7w ? +■ 2w] = 25 


2 


St>£u.t£oTL 

£et 7w = 2w + 5w and Tw 3 = 2w l +■ Sw 1 

£.2£*S =(2 + 2w + 2w 3 ■*■ Sw}[2 + 2w + 2w a + 5w*J 
Since 2 4- 2w +■ 2w z = O 

* - . £.?f.S = (SwJtSw 1 ) = 25w* = 25 
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Properties of determinants 


Property i fr V trt H 1 2 * * 5 

The value of a determinant is unchanged if its rows and columns Thfi si 9 n a determinant changes if we interchange two rows or 
are exchanged in the same order, too columns. 


10 

5 

a 


10 

11 

•1 



1 

4 

7 


2 

5 

8 

11 

3 

b 

= 

5 

3 

2 



2 

5 

8 

= ■ 

1 

4 

7 

•1 

2 

c 


a 

b 

c 



3 

6 

9 


3 

6 

9 


Property 3 

If two rows or two columns of a determinant are identical, the 
value of the determinant is equal to zero 


Property 4 


If the elements of a row or a column of a determinant are 
multiplied by any number m, the determinant is multiplied by the 
same number m. 


'1 

4 

~T 


/- 

5 

-\ 

5 1 

1 

4 

7 , 

= 0& 

8 

8 2 

3 

6 

9 


4 

v 

4 3 


Property 5 

If the elements of a row or a column of a determinant are zeros, 
then the value of the determinant is equal to zero. 


2 3 4 

--s 

15 -5 10 

J 


1 4 -3 

1 - 1 

10 3 4 

15 -1 2 

5 4 -3 


Property 6 


= 5 


2 3 4 

3 -1 2 


1 4 -3 

2 3 4 

3 -1 2 

1 4 -3 



if each of the elements of a row or a column of a determinant is 
multiplied by the cofactor of the corresponding element of 
another row or column, the sum of the products is equal to zero. 


d 

0 

° I 

3 

.1 

2 

1 

4 

■3 


V d -x 


3 4 


■1 2 = 0 ll d 


4 -3 


0 0 


0 0 


0 = abc & 0 


d = -ab 


e f 


f e 


Zaky elesmailawy 
















$o(vecCj>ro6Cem no, 1 


; 

1 

a 

a 


Prove that: 

1 

b 

a 

* (a + b)(a - b). 

\ 

1 

a 

-b 



SoCution 


a = 


i 


a a 
b a 
a -b 


ri - f 2 & 


r2-f3 


A * 


A ” 


0 a-b o 
0 b-a a+b 
1 a -b 

0 0 a+b 

0 b-a a+b 
1 a -b 


ri + X 2 


"-(a + b){b-a) 


a A " ( a + b ) ( a - b ). 


Solved problem no. 2 


If {x -1) is a factor of the determinant 


x-1 1 1 

1 1 X*1 

-1 1 x+k 


find the value of k. 


Solution 


since (x -1) is a factor of the determinant, therefore the determinants o as x = 1 

0 1 1 

1 1 2 

•1 1 1+k 


= o P.1IU 


o 1 1 

0 2 3 +k 

•1 1 1+k 

0 0 1 

0 * 1 *k 3 +k 

•1 *k 1 +k 


= 0 


C2-C3 


= 0 


*k-1 = 0ork = *1 


A 4_^LuaJ! 
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Sofvecfjtro 6 fetn no. 1 


UssCramar's mathod to find tils S.S. of tha aquations: 
x - y ■ -2 and 2x ♦ 3y - 1 


i 

J 


Softition 


a = 


-1X1- 

-M- 


= (1 X2) = 5, 


A,a X =|-2>‘3).(.1X1) = .5 A A 


-IXI- 


(lxl).(.2x2) = 5 


x = = -U y = f = 1 artd\so S. S - { ( *1 , 1 ) } 

5 5 


SotfverfjTrotf&m no * £ 


; UssCramer's mathod ta find tha S.S, of ths aquations; 
+ + and x + / - 2z ■ 0, 


Sofitfftm 



A = 


A = (2 + 1 + 1)-(-1 + 1- 2} = « 



A,= 


A*=(( + 0 + 1}-(0 + 3- 2} = 8 



\VX 



Ay ■ 

i XX 

IT if aV 

x\ A,s 

XU 


Ay = (-2 + 3 + 0)-(1+0-6) = 6 


Az = (0 + 1 + 3) - (-3 +1 + 0) = 6 


x = y = z =-= 1 and'so S. S = {(1,1,1)} 


^ Aj^l\ 
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If two planes have three distinct non-collinear points in common , then they coincide. 


The angle between two skew lines is the angle between two intersecting lines respectively 
parallel to the given skew lines 


1. The Right Pyramid : 

It is the pyramid whose base is a regular polygon & its attitude (height) passes 
through the centre of its base. 

2 - The Regular Pyramid: 

It is a triangular pyramid whose base & faces are all equilateral triangles. 


If a line is parallel to a plane, then it is parallel to every line of intersection of this plane 
with the planes containing the given line. 

If a lino is not a subset of a piano is parallel to a line in the plane , then It is parallel to 
the plane. 

If a plane intersects two parallel planes , then its lines of intersection with these planes 
are parallel * 

If a line intersects one of two parallel planes, then it intersct the other. 

If two lines are parallel, & contained into two different intersecting planes, then the 
two lines are parallel to the line of intersection of the two planes. 

If a line is parallel to two intersecting planes. then it is parallel to their line of 
intersection. 

If two intersecting lines are respectively parallel to another two intersecting lines, 
then the two planes containing each pair of intersecting lines are parallel. 

' < Zaky elesmailawy 
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If two straight lines Intersect a set of parallel planes, then the lengths of the line 
segments intercepted between these planes are proportional. 


A line Is said to be perpendicular to a plane If It Is perpendicular to every line In 
the plane. 


If a line is perpendicular to two Intersecting lines at their point of Intersection, 
then It is perpendicular to ttielr plane. 

: .,1; If a line is perpendicular to two intersecting lines, then it is perpendicular to their 
plane. 


\Z'; All perpendiculars to a line at a point on it lie in a unique plane. 
v3 There is one and only one plane perpendicular to a line at a point on it. 

'>4; if two lines are perpendicular to a plane, they are parallel to each other. 

15. : if a line is perpendicular to two planes, then the two planes are parallel. 

The angle between a line and a plane is the angle between any line segment of the line 
and its projection on the plane. 

If a line inclined to a plane 1$ perpendicular to a line in the plane, then its projection on 
the plane is perpendicular to the line in the plane. 

If the projection of a line inclined to a plane is perpendicular to a line in the plane, 
then the inclined line is perpendicular to the line in the plane. 

A dihedral angle 

is a convex figure bounded by half-planes X and Y emanating from one straight line 
AB ■ XOY. 


L — 
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The plane angle of a dihedral angle 

is the angle formed by the lines of intersection of the two planes with a plane 
perpendicular to its edges. 

Two planes X and Y are perpendicular to one another if any of the resulting 4 dihedral 
angles is a right angle. 


If a line is perpendicular to a plane , then every plane containing this line is 
perpendicular to this plane. 


If a line contained in one of two perpendicular planes is perpendicular to their line of 
intersection , then this line is perpendicular to the other plane . 


If two planes are individually perpendicular to a 3 rd plane, then their line of 
intersection is perpendicular to the 3 rd plane . 


The angle between two skew lines is the angle between two intersecting lines respectively 
parallel to the given skew lines 


\ Y 

L — 
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1 . X & Y are two intersecting planes at AB . 
Draw CD in X such that CD II Y , 

Draw EF in Y such that EF II X . 


Prove that : (I )CD II EF (II) A B II the plane EFDC 

Solution/ 

Since CD Cl X and CD II Y, therefore CD II AB ... (l) 
Since EFCY and EF II X, therefore EF II AB ...( 2 ) 
From (l) & (2) we deduce that CD II EF ( R.T.P. 1 ) 
Since EF//AB and EF C plane EFDC 
Therefore AB II the plane EFDC 


Y/ 

E 






c 


D 




In the given figure, MABCis s tri an gula r pyramid. 

X , Y &. Z a re drawn on MA , MB &. MC respectively 
such that MX : XA = MY : YB = MZ : ZC =1:3. 


1- Prove that: plane XYZ // plane ABO . 

2- If point F* is rswn on BO and MP 

is drawn to cu~t YZ at L_ . prove that AR = 4 XI_ 


in A MAB: 
MX 


M 


MY 


Since — = — Therefore XY//AB 
XA YB 

similarly: YZ //BC 

Since XY and YZ plane XYZ, AB and BC plane ABC 
Therefore plane XYZ II plane ABC (R.TP.1) 

Since plane XYZ II plane ABC, XL c plane XYZ, 

AP c plane ABC Therefore XL II AP A 

in A MAP: 

Since XL//AP Therefore — - — = — 

MA AB 4 

Therefore AP = 4 XL (R.T.P.2) 



B 
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r 

Since DC 1 both BC and CE , 
therefore DC 1 plane ABCD 
Therefore DC 1 AC 

In A ACD right angled at C. d 2 = AC 2 + h 2 . (I) 

But in A ABC right angled at B, AC 2 = I 2 + w 2 
by substitution in (I) we get d 2 = I 2 + w 2 + h 2 

In any regular pyramid of edge length I and height h. 
prove that 2I 2 = 3h 2 

Soiutixyn/ 

Since ABC is equilateral A i- 

Therefore CD = CB sin 60° = I 

— 2 
Since CD is a median in A ABC 

Therefore CN = 2 CD = 2 (1 ^3 ) 

3 3 2 

, I 2 

Therefore (CN) 2 = ^ 

In the right angled triangle A VNC, right angled at N f 
(VC) 2 = (CN) 2 + (VN) 2 

I 2 2I 2 

i.e. I 2 = —j“ + h 2 or —j- = h 2 or 2I 2 = 3h 2 



V 


A 


B 



c 


ABCD is a triangular pyramid in which 
AB 1 CD. 

Draw AH 1 CD to cut it at H. 

Prove that CDlAH. 

Solution/ 

SinceABlCD & AHlCD, 

Therefore CDlthe plane ABH, 
as a result CDlAH . 




c 


L — 
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MABC is a triangular pyramid in which h ABC is equilateral with side length 40cm. 
AM 1 plane ABC. AM = 20 iT cm. £ midpoint of BC. 

1- Prove that the plane MAE 1 ABC. 

i -1 

2- Calculate M-BC-A) 



Since MA i- plane ABC & MA c plane MAB 
Therefore plane. MAE -1 plane^ABC. 

Since AE is the projection of ME on plane. ABC & AE -L BC 
Therefore ME J. BC Therefore Z. MEA is the plane, angle 
of ^M-BC-A, 

Since AE ~ 40 sin 60° Therefore AE = 20'/Tcm 


40 Cm 


so , tan (Z.MEA) = 


20 JT 


20<iT 

i.e. mZMEA = 45° 

Orm Z.M «BC «A = 45 6 


= 1 


L — 
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